launch eight more missions between 2005 and 2010. "We are in the midst of a transition in Earth science from a NASA-centric approach to a national strategy that maximizes all of our national capabilities," he said/These changes have created some anxiety, and I recognize that it can cause some to question our com mitment to Earth science."
In an interview with Eos, Diaz said that NASAs transition will lead to a better Earth science program, and that the Vision for Space Exploration "will serve to reinforce our pro gram." Diaz listed a number of changes facing the agency-including full-cost accounting, deficit reduction measures, the Vision, and a transition of some activities to NOAA-but ar gued that making an unequivocal connection between any two of them "is impossible."
Diaz said that NASA and NOAA need to de velop a joint strategy for a transition of activi ties that is ready when NRC's decadal report is issued.
He expressed surprise at the tough language in the interim report."It has gotten my atten tion, that's for sure, and clearly gotten the atten tion of the [Congressional] committee here. And we'll just have to work our way from here."
House Science Committee Chairman Sher wood Boehlert (R-N.Y) called the NRC report "a red flag for us all," and said that "having NASA claim that NOAA will take over activities when there is no indication of that in NOAAs plans or budget strains credulity" Berrien Moore, III, co-chair of the NRC decadal survey and of the interim report, also testified at the hearing, and later told Eos that the Earth science community "has not yet fully recognized what has changed [within NASA] in just the last two years. As [the NRC commit tee] poured into the fiscal year 2006 budget, and then simply turned the page to look at where were we just two years ago, we realized ourselves that we were on the cusp of a very dangerous slope."
Moore said he had learned just the day before the hearing about a possible transition in Earth science to a national program, which Diaz mentioned in the hearing. Moore said he did not know what Diaz meant by this. Moore added, though, that any policy needs to recognize fundamentally different roles and responsibilities between agencies, and he ex pressed concern about NOAA taking on some activities from NASA.
Moore said the report and hearing provide "a very real opportunity to reverse course" at NASA. Moore added that while the decadal survey may help over the long run,"we have to stop the bleeding now, and then worry about getting the patient back to work later. A lively discussion with the meeting at tendees considered the issues facing many geoscience departments and the lessons they have learned that could help departments to be more effective in the future.With some de partments having been closed in recent years, and with many others threatened by university administrations that may consider their geosci ences departments as too small or not provid ing sufficient "return on investment," panelists noted that the geosciences need to be more effective in selling the importance of their role in college and university education.
Key points that were raised include the need to promote the department (and the science) at every opportunity; make the university and the public aware of the importance of the geosciences; have the analyses and statistics to support the case for your department; de velop a strategic plan; and, do a good job with program reviews.
Other key points include investing resources and talent in core courses; developing a sup port group by building bridges and develop ing alliances with other campus departments; collaborating with geoscience departments at other schools and with organizations like UCAR and the National Center for Atmospheric Research (NCAR); striving to reach the critical size for any given academic institution; and es tablishing thriving programs that produce large or increasing numbers of students.
Among other points are understanding the administration's concerns and building upon them; being innovative; and maintaining excel lence, which trumps all else.
From this discussion arose a role for the AGU and AMS to be a clearinghouse aimed at collecting key information and sample docu ments to help departments meet the above objectives.Two special resolutions defined this concept.The first resolution requests that AGU and AMS collect, develop, and maintain resources that would assist geoscience de partments in preparing for, and undergoing, programmatic reviews. Examples of materials include statistics on faculty, students, enroll ments (undergraduate and graduate),and employment.The second resolution requests that AGU and AMS, working jointly and prior to the next Heads and Chairs meeting, collect information, such as planning documents and assessment reports, that would be of use to geoscience department heads and chairs when they justify the importance of their de partments and their unique disciplinary role to higher administration.
Cyberinfrastructure in the Geosciences
Cyberinfrastructure in the geosciences was the other special session at the meeting. Cyberinfrastructure has been the subject of a number of recent planning documents issued by geoscience disciplines for the US. National Science Foundation (NSF) and other agencies. High-end computing, data storage require ments, data mining capabilities, and visualiza tion have become ever-increasing challenges as geoscientists attempt to deal with the mas sive data sets and computing requirements developing out of their study of the complex ity of the Earth system and its relationship to its inhabitants.
This panel discussion, led by Kelvin Droegemeier (University of Oklahoma), included pan elists Peter Cornillon (University of Rhode Is land), Carl Kesselman (University of Southern California),Mary Marlino (UCAR),and Steve Meacham (National Science Foundation).
The session tackled some of the major cyberinfrastructure issues facing the geosciences community Because of the need for both a balanced environment for cyberinfrastructure activities (e.g, high-end computing, visualiza tion, storage, networking, collaboration, and data mining capabilities are all important) and a well-informed science community, Droegemeier and others are developing the Forum for Geosciences Information Technol ogy (FIGIT) to provide a national dialogue on these topics.
The panel also discussed several recent major software developments. For example, Cornillon described a data system integrator that much better defines the complex system of datasets being used in the geosciences by bringing order to the normally disordered ar ray of many complex system elements (e.g., data archiving, data analysis, data mining, and visualization). Also,Kesselman described software for "e-Science"-distributed global collaborations through the Internet. Marlino described a recently published report that an alyzes the growing role of cyberinfrastructure in geoscience education (Geoscience Educa tion and Cyberinfrastructure, 2004; available at http://www.dlese.org/documents/reports/ GeoEd-CI.html).
Other Significant Discussion
Sessions on resources available to universi ties through the societies and through uni versity and UCAR initiatives provided context for the panel discussions.The meeting started with a series of short presentations by leaders from AGU, AMS, and UCAR. In his opening remarks, Larry Winter, deputy director of the National Center for Atmospheric Research (NCAR),discussed several NCAR programs of particular relevance to universities, including the Visitors fund that can provide support for visits to NCAR that range from a few days to much longer periods. He challenged academia to provide input to the NCAR Strategic Plan.
AGU Executive Director Fred Spilhaus de scribed a major issue potentially developing for AGU and other scientific associations if Congress requires subscription-free access to published journals. Such open access would have large ramifications for AGU, ranging from the requirement that authors pay all publica tion charges to a possible reduction in quality of publications. Such open access also would raise concerns regarding journal articles reporting on research supported by federal funds.
AGU, through its education-related work shops and resource sharing, provides pro grams for education in Earth and space science at all levels, including continuing development of members as educators. Gene Bierly AGU senior scientist, discussed AGU initiatives for recruitment into the geosciences and opportunities for increasing diversity in the workforce. He reminded the group that information now exists about where Ph.Ds in the geosciences go after receiving their de grees is posted on AGU's Web site (wwwagu. org/sci_soc/careers.html).
Similarly, AMS provides assistance for pro moting understanding of science by the gen eral public. Ron McPherson, recently retired AMS executive director, described an AMS initiative to prepare broadcast meteorologists to more effectively serve a new role as "sta tion scientists" for their TV stations.The effort includes providing educational resources about water issues and environmental topics. Incoming AMS President Walt Lyons discussed opportunities to promote Society certification programs and the private sector, which will be Society priorities for 2005. Bill Hooke of the AMS said the Society's Atmospheric Policy Program offers opportunities for future leaders in atmospheric science to engage in dialog with high-level policy officials and interna tional leaders. Speakers also noted that AMS provides guidance on university curricula and currently is seeking input on revising its state ment on the bachelor's degree in atmospheric science.
In a session focusing on resources for educators, Cathy Manduca, director of the Sci ence Education Resource Center at Carleton College and chair of AGU's Committee on Education and Human Resources, discussed instrumentation instruction in universities, particularly focusing on Carleton's program of Learning Geoscience Through Data and Research (serc.Carleton.edu).There will be a 2005 workshop and a summer course on in strumentation.These new educator programs will address a longstanding need for improve ments in university instruction in fabrication, calibration, and use of advanced instrumenta tion.
She also highlighted recent activities of UCAR's program for the Digital Library for Earth System Education, including the recent devel opment of the Visual Geophysical Exploration Environment (www.dpc.ucar.edu/vgee).This NSF-funded collaboration provides a databasedriven environment where undergraduates cre ate animations and connect them to physical principles.
In that session, new opportunities for multidisciplinary and inter-university collaboration that are available through support from NSF also were noted. NSF's new initiative on com plex environmental systems focuses on water as a complex system by recognizing that sci ence and societal issues relating to water span spatial, temporal, and disciplinary boundaries.
Another NSF-supported program, the Con sortium of Universities for the Advancement of Hydrologic Science, Inc. (CUAHSI),is a group of approximately 100 universities and affiliate organizations. CUAHSI Executive Director Rick Hooper said the program seeks predictive understanding of the terrestrial hydrological cycle and its linkages with climate and biogeochemical cycles, all with an eye toward meeting U.S. needs for water in the 21st century.
A new "decadal study" commissioned by the U.S. National Research Council was discussed by study co-chair Rick Anthes.The study seeks a consensus on recommendations for Earth and environmental observations from space over the next 10 years, and university participation is encouraged (http://qp.nas. edu/decadalsurvey).
The 
